Key indicators: single-crystal X-ray study; T = 110 K; mean (C-C) = 0.004 Å; Hatom completeness 91%; disorder in main residue; R factor = 0.032; wR factor = 0.081; data-to-parameter ratio = 8.1.
The crystal structure of -cyclodextrin, C 42 H 70 O 35 Á10.41H 2 O, consists of truncated cone-shaped -cyclodextrin molecules that are herringbone packed. The primary hydroxy groups form an intramolecular hydrogen-bonded array. The semipolar cavity of the cyclodextrin host is filled with water molecules, which show partial occupancy and disorder.
Related literature
For an overview of cyclodextrin chemistry, see: Atwood et al. (1996) , Szejtli (1998) . For applications of cyclodextrins, see: Del Valle (2004) . For previous X-ray crystal structure determinations of various -cyclodextrin hydrates, see: Hamilton et al. (1968) ; Szejtli & Budai (1977) ; Lindner & Saenger (1978 , 1982 ; Stezowski & Maclennan (1980) ; Fujiwara et al. (1983) ; Betzel et al. (1984) ; Steiner & Koellner (1994) ; Damodharan et al. (2004) ; Kurokawa, et al. (2004) . For a low temperature single-crystal neutron diffraction study of deutero--CDÁ11D 2 O, see Zabel et al. (1986) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
D-HÁ
Data collection: CrysAlis Pro (Oxford Diffraction, 2009 ); cell refinement: CrysAlis Pro; data reduction: CrysAlis Pro; method used to solve structure: initial coordinates of the -cyclodextrin scaffold taken from Lindner & Saenger (1982) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2009) ; software used to prepare material for publication: enCIFer (Allen et al., 2004) .
β-Cyclodextrin (β-CD) is a cyclic oligosaccharide comprising seven D-glucopyranoside units, linked through 1,4-glycosidic bonds. The first room temperature crystal structure determination of β-CD dodecahydrate was reported about 40 years ago (Hamilton et al., 1968) . A number of room temperature determinations have been reported since (Szejtli & Budai, 1977; Lindner & Saenger, 1978; Lindner & Saenger, 1982; Fujiwara et al., 1983; Betzel et al., 1984; Steiner & Koellner, 1994; Damodharan et al., 2004) . A search of the Cambridge Structural Database (CSD; Version 5.3 with September 2009 Updates) (Allen et al., 2002) revealed no low temperature X-ray structure determination of a β-CD hydrate with the exception of those reported by Stezowski & Maclennan (1980) and Kurokawa et al. (2004) . Those were apparently reported without atomic coordinates and with an R factor of 13.0% and without refinement details, respectively. Additionally, a neutron diffraction study of deutero-β-CD 11 D 2 O at 120 K was reported by Zabel et al. (1986) ; the refinement of which converged at R = 0.049. Herein, we report an X-ray structural study of β-CD 10.41 hydrate at 110 K with R = 0.032 in order to provide an improved model of the β-CD host, (I). (Szejtli, 1998) . In (I), the cavity was found to be statistically occupied by approximately 5.41 water molecules. Three of the water positions are each disordered over two positions, while five are considered to be partially occupied (see Refinement). In the vast number of structural studies dealing with β-CD hydrates, different solvent water contents were encountered. The solvent water content depends on the crystallization conditions and the humidity (Steiner & Koellner, 1994) . In the crystal structure of (I), the β-CD molecules are arranged in herringbonepacked layers that are stacked along the c axis direction (Fig. 3 ).
Experimental
Crystals of (I) were obtained unintentionally from an aqueous solution of β-cyclodextrin during an attempt to prepare an inclusion compound with an organic dye. A heterogeneous solid of (I) and the dye was obtained instead of the desired inclusion compound when the solvent was allowed to evaporate slowly. The solid was filtered off and dried over P 4 O 10 . A colourless crystal of (I) could be separated for the X-ray analysis.
supplementary materials sup-2
Refinement
In the absence of significant anomalous scattering effects, 5934 Friedel pairs were merged. Anisotropic displacement parameters were introduced for all non-hydrogen atoms with the exception of O47, O48, O49, O50 and O51, the positions of which are not fully occupied. One of the secondary hydroxy groups of the β-cyclodextrin host was found to be disordered over two positions. The ratio of occupancies of O5 and O5' was refined by means of a free variable and converged at 0.917 (5) were refined with U iso (H) = 1.2 U eq (O). The positions for some of the H atoms in some of the water molecules could not be determined reliably and were therefore excluded from the refinement.
Figures Fig. 1 . The asymmetric unit of (I), with displacement ellipsoids drawn at the 50% probability level. Positions of disordered O atoms with minor occupancy and those not fully occupied are drawn as empty ellipsoids. Hydrogen atoms are omitted for clarity. supplementary materials sup-3 (7) 0.0022 (6) 0.0000 (7 (11 ( 
